Abstract. The purpose of this research was to obtain the optimum composition of cement mixture skimcoat., cement skimcoat is a building material used to polish concrete building walls made of 2-3 mm thick, as an indicator of the quality obtained from the company is shown by compressive strength, with a range of 7-10 N / mm 2 . to obtain the indicator, the mixture of scimcoat cement consists of three stages, first stage / mixed one with a mixed material : water, latex and pigment, the second stage / mixture of two with the ingredients : white cement, CaCO3 and fine aggregate, for the third stage / mixture of three is composed of a mixture of one, a mixture of two and a polymer. the method used in this research is mixture experiment. where the experimental point is obtained by the formula of randomization 2 p -1 and three repetitions so that each trial consists of 21 experimental points.The optimum composition obtained for one skimcoat cement sack weigthing 30 kg is comprised of water of 21.91%, latex 2,6%, pigment 1,78%, white cement 15,12%, CaCO3 2,41%, fine aggregate 27,58% and polymer 2,5 %
Introduction
Cement is an industrial product consisting of a mixture of raw materials in the form of limestone or limestone and clay or substitute materials with the final result of powder or bulk which will harden when mixed with water. Limestone is a natural material containing calcium oxide compounds (CaO), while clays are natural raw materials containing silica oxide compounds (SiO2), aluminum oxide (Al2O3), iron oxide (Fe2O3) and magnesium oxide (Mg O). To produce it, the raw material is burned to melt with a temperature of 900 0 C. Some of mixtures form clinker. Then it is crushed and added with an appropriate amount of cast then packed with the weight of 40 kg and 50 kg of each cement sack. According to data obtained from the Association of Cement Indonesia, cement sales every year increased significantly, starting from 2010 until 2015 in average the production reached 64.6 tons per year, See Figure 1 . The average consumption growth reached 10.08% per year. With good cement consumption growth, then the increase of cement factory also increases the impact of competition between companies. The competition is getting tighter therefore every company should be able to produce quality cement production. There area companies that use cement as the main raw material of its product.
The resulting product is Plastering that serves as a brick coating wall, AAC Wall, ALC block with thickness of 5-15 mm thick application. One of the mainstay products of this company is Skimcoat which serves as a wall coating with a thickness of 2-3 mm.
One Skimcoat sack is 30 kg which consists of water content, latex, pigment, white cement, CaCO3, fine aggregate and polymer. The composition of this mixture is thought to affect its viscosity and compressive strength. Compressive strength is an indicator that shows the ability of a material to maintain its integrity under a pressure, or how much pressure the material received before it was crushed or cracked. As is known to measure the quality of a building whether good or not, one of the indicators is Compressive strength (N/m 2 ). While compressive strength (7-10 N/m 2 ) depends on the composition of the skimcoat mixture. Therefore, it is necessary to determine the optimal mixture composition so that the product specifications can be met by mixture experiment method.
Mixture Experiments
Montomery (1), states that the experiment mixture is a special part of Response Surface Methodology, where factor influencing factors always equal to one. In general mathematical equations, the general model of mathematic can be expresed with :
(1) where y is response variable , xi , i=1,2,3…………….p is dependent variable If p=2, it means for two components, the factor space for the design includes all values of two components that lie on the line segment x1 + x2 = 1, with each component being bounded by 0 and 1. If p=3, its mean for three components, x1 + x2 + x3 = 1, can be stated at 3-dimension of cubical with x1,x2,x3 ranges from 0 to 1 (0 < x1,x2,x3 < 1).
Simplex Designs
Simplex designs are used to study the effects of mixture components on the response variable. A{p,m} simplex lattice design for p components consists of point defined by the following coordinate settings: the proportions assumed by each component take the m+1 equally space value fom 0 to 1,
And all possible combination (mixture) of the proportions from Equation 1, are used. As an example, let p=3 and m = 2. Then
And the simplex lattice consist of the following six runs:
In general the number of points in a {p,m} simplex lattice design is
Simplex Centroid Design
An alternative to the simplex lattice design is the simplex centroid design. In p components simplex centroid design, there are 2 p -1 points, coresponding to the p permutation of 
with x1+x2+x3 ........xp = 1 Quadratic:
Special cubic:
Research Methodology
The methodology used in this research is mixture experiment method which conducted in laboratory consisting of three experiments and the point of the experiment is done by randomizing with Minitab software version 14.
Step by step of a mixtures are:
1. The first mixture consists of water, latex and pigment mixing done for three minutes in the mixer dissolver machine. 2. The second mixture comprises a mixture of white cement, CaCO3, fine aggregate for five minutes in a hard mixer machine. 3. The third mixture comprises a mixture of step one, a mixture of step two and polymer carried out for two minutes in a Hobart mixer machine.
Result and Discussion
Discussion conducted in this research is to generate randomization point using Minitab version 14. The limit of one mixture in the manufacture of scimcoat cement are as follows: According to Table 2 , we have the equation of mathematical model as follows:
Where : V ŷ = Viscositas (centipoice), xw=Water, xL=Latex and xP=Pigment Then two mixed experiments were conducted, still using the 2p-1 formula, with three replications, in which the mixed component was performed as in Table 3 : Having obtained the mixture of one and two, then for the mixture of three coupled with polymer and mixed components are shown in Table 5 : The mixture of three, the response variable is Compressive Strength (N/mm 2 ). Similarly, the experimental point obtained in the mixture of three is 21 point and the mathematical model is as follows (see Table 6 ): According to Table 6 , we have equation of mathematic model as follows: (8), depicted in cartesius coordinates of three dimensional planes, then the model can be described as a curved plane. As in Figure 2 , and if the curved area is projected in the two dimensional plane then the contour plot will be obtained as shown in Figure 3 . Its compressive strength (N / mm 2 ) will be below 7 which are indicated by light green and above 10 indicated by dark green. While the effect of mixed composition on increasing or decreasing compressive strength can be seen in the trace plot ( Figure: 4) .
Addition of 0.01 mixture of one (black color) will result in compressive strength of 7. The addition of 0.01 polymer (green) will result in compressive strength of 7.5 and the addition of 0.01 mixture of two (red) will result in compressive strength of 9.2. To see the optimal condition is in Figure 5 , it turns out that the optimal composition of the three mixture is 26.33% mixed one, 71.03% mixture two, 2.58% polymer. Acquisition of the composite for the mixture was 83.22% Water, 10% Latex and 6.78% Pigment, while the second mixture consisted of 21.16% White Cement, 40% CaCO3 and 38.84% Fine Aggregate.
Thus the optimal total mixture for Skimcoat cement with 30 kg weight are: Water (21.91%), Latex (2.6%), Pigment (1.78%), White cement (15.12%), CaCO3 (28.41%), Fine Aggregate (27.58%) and Polymer (2.5%).
Conclusion
The conclusions obtained from this research are composition of optimum skimcoat cement mixture comprised of water as large as 21.91%, latex 2.6%, pigment 1.78%, white cement 15.12%, CaCO3 28.41%, fine aggregate 27,.58% and polymer of 2.5%. Compressive Srentgh will increase by 7 N/ mm 2 if added 0.01 mixture of two, will increase to 7.5 N/mm 2 if added by 0.01 polymer and will increase by 9.2 N/mm 2 if added 0.01 mixture of two.
